DNA damage and activation of c-ras in human embryo lung cells exposed to chrysotile and cigarette smoking solution.
Epidemiological studies and animal experiments showed that asbestos and cigarette smoking can act synergistically in the development of lung cancer. The mechanism of this synergism is largely unknown. It is well documented that DNA damage and activation of oncogenes play important roles in the development of cancer. The aim of our study was to find out if DNA damage could be increased and c-ras oncogene could be activated when human embryo lung cells were treated with chrysotile (CH) and cigarette smoking solution (CSS) separately or simultaneously. Human embryo lung (HEL) cells were treated with different doses of CH and CSS separately or simultaneously, then DNA strand breaks were detected with single-cell gel electrophoresis assay and the expression of p21 was detected by flow cytometry. Factorial analysis was used to evaluate the combined effect of chrysotile and cigarette smoking solution. The results showed that DNA strand breaks could be increased significantly when HEL cells were exposed to CH and CSS separately for 1 hour and increased in a dose-dependent relationship when cells were exposed to CH and CSS simultaneously for 1 hour. The expression of p21 increased significantly when cells were exposed to CH for 24 hours, but there was no significant increase when cells were exposed to CSS for 24 hours. However, there was an additive effect on the expression of p21 when cells were exposed to CH and CSS simultaneously for 24 hours. When cells were exposed to CH and CSS simultaneously three times (24 hours each time), then passaged for 1 month, the expression of p21 increased synergistically. In conclusion, DNA damage and activation of c-ras may be involved in the process of combined carcinogenesis of CH and CSS.